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(54) METHOD AND DEVICE FOR PROCESSING 
DEVELOPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a developing 
processing method which hardly produces pattem 
deterioration in final drying in developing processing 
for developing an exposure pattem. 

SOLUTION: Developing processing is performed by 
developing processes (ST2 and ST3) for feeding a 
developer to a resist film after exposure on a substrate 
W and developing an exposure pattem, a process (ST6) 
for feeding a water-based washing liquid to the resist 
film forming the developing pattem. a process (ST7) for 
feeding a chemical whose surface tension is smaller than 
water without substantially dissolving a resist on the 
resist film feeding the water-based washing liquid, and 
a process (STB) for rotating and drying the substrate W. 
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^c:i:S:#SS<i:r'SM*JS 1 1 fcfBfiOJSfifejaaSS. 

$4$m<i:-r<&i*^^ 1 1 \zfim<omi!H9&m^m. 
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®3t5aS*fTo;/t^JrSK'5XAWU'vX hKlcj^fiKi^f 

V 7 7 - tS fC <t ?) © A - > * t- -5 ii6 
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xgro+T^^MSfciitiTtt^ •i7XAlc^^?K^&4ft$& 

L/> ^(D±mzmjHilmm(Om^izU^^OiZ^U^ 

Sr«^«& LT X A± #-r -5 SIfeJK Sr^cV^ffi-r. 
■e-©^. "i/XA&iSa-Clel^LT^/XAitcS^-r-S^ 
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Aimj^-r -6 (zs 0 , ±m<D^otj.miSkj:miziiii-}i>&ii^ 
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CO 0 0 5] ^^m\ti!)^t>''^^m\zm^xu^nfth(D 

[0 0 0 6] 

[0 0 0 7] *S8BJ<7)^2(Da.«STtt, S«±<^S7t« 

<?[) Uvx LT®>t - > 

hMJr> h*fi§^1t-r> 7K<fcO^Sffi§S 

:^ /h $ SS»J b T miB*?&ifcT*S£ S: ® tft-r S X 

MiaS«*lHie^?itTS:i&-r^X@i:S::grlS"r^ 
. [0 0 0 81 ^^m(D^3<Dm.^\Z^n\:£. sis±o® 

*s<h. &^^^mi±<ommzm»m^m^r^mm}& 
^mf)mi&^ntzui^7shm\z. mmmzuz^7.h^m 
^tifcik^ mm\3\eimm\z^D&mm^^nx^i^'^ 

[0 0 0 9] :$i^^M\Z:^^^X\t. 7K^}fe^*?£TS«±(0 

/t^->\z:BL\i^n^}t-tj^^i'^^<^^z.tf)^x^^o 
^-5o mmti^xuzy7.h^mm\^t^^'^h<o^m 

[0 0 10] *55^tc*5l^T, taiaffiffJiLTttW^JS 

z.(D^ousm\zmiyX^^^, *«jsm«iat7KttT&s 
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mmm'S:^^^^:r.m^HmiyX^mmm^mmT^ 

(^DF^lODg^Ht^tt. 6 0-1 2 0** •e*'2>C<h7&W*L 
[0 0 11] 

[0 0 12] ilCOLxv^Xh^^^^efeiaSxXT^Altt, 
JS2l7.7^-i^3 >T$)S*-t hX-T^— v'H > 1 0 (t. 
m^(D9Iim:x-y hSrWr-S^aSX-T'-va >1 1 i:. 

iasx7^->-3>i 1 tmt^iyX^n^n^mTjkvr^i^^ 

x-fXgPl 2<h^fl:{SbTV^S, 
[0 0 13] ±l2*-fe^:/ h7.7^— >3 >1 0«, SMS 
^tVX(D0:r./\y/^m^^&l?L\t2 5^m&X^x./\ 

X 7^ A ^ ^ A ^ c: O V ;^ 5^ A ^ e> ffi O -7^ A 
JStUbfcO. »?XA*ir:y hCRihMaXT^-Sxa > 1 

[0 0 14] C<Dtl±y h7.y^-i^3>l 0\Zi6\^^X 
mi\Z^'^Xv\z. »>XA*-fe-; hCRSrffiSTS 
mg^2 0±JCia4»X:&fS]l-t(J-:?T«^ (iaTtt4ffl) 

a<Z)fi[gJw^7XA;tf-ti^y h C R7!^^-t*n^'n<D'?X/\ttiA 
□ ^^{131X7=— '>3 >1 ifiiJJcr^QttT— 5»J{::«J®pItg<2i 
:^i:oTViSo -^XA^-fe*;/ hCR(Ct5(.iT«'^XAW;&^ 

X7=— V3>i o\t. mm-^z 0 (hsasxx- V3 > 1 

1 <hCDr^1tr{4S-rs»>XA^2l««l2 1 SrWl^Tl^iSo 

c:aD'i7XA«ii3l«*«2 i«, K6H3^J:*i^ (x:& 
r^) 43ck(C;^^o4'<^'?xAW<D'5x/Nga5iJ^rr^ (z:^ 

[6]) lC^SbpIfig;i'?XAai2lffl7-A2 1 a€:Wl>T*5 
0. C<0'^XA8Rjiffl7-A2 1 alcJ:Oi^^'rn*^<7)^7 
XA;^-ti!y hCRtC?*bTS*?6^tw7i7irXpIffit7:j:o 

Ti^s, '5xAjaiilfflT-A2 1 att. e:SFra]tc 
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1 1 flw<om3oaiaaL-u/ hsiGa \zm't^7y^ ^> 

hZL-'v h (ALIM) *5J:J/xi?7.'r>'>3 >rL:n-/ 
h (EXT) J::fc7i7'feX"C$SJ:^>lC?it-pTV^^. 
[0 0 15] ±tBfflfflX5"->'3>l i«. ^x./\mz 

^M^«I2 2tim»^n. 2 a COJS 0 id^TO 10 

^aa:ixu/ h;5i^fiBffi^nT(/^'5o iin^ffiSccofiaS:ix 

o-x-/ hP««lBccD^!aS:ix*;/ h;&^$[ia:&[S]triti::>T^ 

[0 0 16] ^^x,/\mmmm2 2\t. gisn^-Tct^ 

-^mtt^-DXi^K^. -enj:iii:fc7i-:>T'i7X/\MMISB4 

6 ^-wmzm^-^mtU'ox\i^^. 20 

[0 0 17] »>XA^MSB4 6t^, ^2l»^4 7<Dfi^ 

«^rr6itcQ^Iftg«E7ic1t®:*o«jtB6«4 8 Sr«SA, cin 

bC^«SSFgB«4 ^\Z^^X^^m:x-y hPp1TC0^7XA 

[0 0 18] *fc> S 1 t^S^-Tcfc-SJC, Z,<DMm<D^Wi 
tC*3V^Ttt> 4<@<^J!lSn.X-/ h»G, , G, , Ga , 

G4 i)m^^2 2 ai(Dmm\z^s.^nx^y). 5as:ix 

[0 0 19] cneop^^. mi43c}:D^S2<7)i!l3lrLX 

u/h»G, , G2 \iz^7s'ri^iEmm\zmm\zum'&n. 30 

^3<7)J!l3la.x^>^ hgfGa fri^ir^y hXr— V3 > 1 0 
tcBlg^UTiBB^n. S4C0i!ia:xx*;/ h»G4 «^ > 

[0 0 2 0] mico^aazLx^y hpG, *^:/yc 

*y h (COT) i^^TSW\mztiy':fCY>P^X\yi^::^V(D 
n9->^'^m-t^'^m9m=L-yh (DEV) 75>tT*^ 40 
b)l@tc2Slwa:b^nTi^^o ^2(D5!lg:xxu/ hSfG 

h^^iaa^X^yh (COT) :fe<fc^/3^^i!iarLX>y h 
(DEV) d^T*^6J(gtC2IS{cS*3ie>nT</^'5o 
[0 0 2 1] ^3(7)jaaxx^y hSfG. Jr*3liTfi, 0 

Z\Z^'r^O\Z. OXAW&«B^SPtC«i^:Tmffi(^ 

Ma^ff ^:^^:^>si<?55aarLx-/ h;^^^gfcS:ta?>n 

:bi$^^7K{bfi!ia^fT'5 7 K h-i/a >iLz: y h (A 

D) , r>X/\W(^{fl[E'a*5'ti:*fTP7^-f >^>K:3.Xy 50 
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h (ALIM) , »:7Xy\WCD^AUi$:fT^X^X7^>v 

3>3.x*yh (EXT) . }^n9m^noi;-^)>i/^ 
-yh (COL) . fig^^aaM-^fS^jaafs, ^etzti 

la^fflaiS »:> X A W JC L T JjPJSiiffla S: ff ^ 4 O <7> 7^ 

*y Hyu— Hn.x*y h (HP) ;&^T}6^6Jiiatc:8g:tcitt^ 
i^nri^^S. ?:il*3> 7^-f >t>hJLX:y h (ALIM) 
<Df^:bD(C^— U >i?':ix*y h (COL) ^IS^t, i^- 
U>i^ax*yh (COL) tCT^<>^>HaftlS:J#fc-tt 

[0 0 2 2] m4(D«ia:3.X:y M»G4 t). :i*-y>m 

-ij>i/iLx-/h (COL) , i7-u>i^yu-h<&<i 

X.rc'i7XA^AtB^TS^.Xi:7X7^>>-3 > • U > 

4/^X-/h (EXTCOL) . Xi7 7.7^>i>3 >^X*y 
h (EXT) . {7'-^)yif:x-vh (COL) . 4oJ:^ 
40605^-/ hyu— h^X-; h (HP) }6^T7!>^6JllB{C8 

[0 0 2 3] ^»?XAM2ia«l2 2C0«gBffliJ(c^5C0ji!l 
a:ix^yhSfGs SrtU-;i/2 5t:: 

59oTi'?XASfi2l««i2 2f)^ib^xmi3^1^mx^^ 
^o\ZU^X\^^^o \.tcti^-:>X. ^5(7)5aaxx^y 
Gs <&i8frtfc«'&Tt>. cnSr^F^U— ;i/2 SlC^ti-cjT 

XAJS2I««2 2\zn\^XWik*^^:^>'ri'y7sY^^^ 
^§i\zn'DZ.t.t^Xt:^. 
[0 0 2 4] ±IB-f >:$^-:7x-f XSBl 2tt. ftfr^&fS] 

(x:?^f^) cDS^;^^^aax7=--v3 > 1 1 <hi^UTfe 

t), lai. 13 2 fC^-Tct'SlC. dO-f >5^-:7x-f XgB 
1 2cDiESgBt::fri> pJ3^i±coif i^T^yy^-fe^y hCR 

^mz\tmmM^^m2 ^trnwi^ti. ^^mz\t.. ^ 

XAjam^^W 2 4 3^^^1218 ^tlTi/^^o ClC^-i^XAMMta 
m2A\t. r:7XA^illffl7-A2 4 aSr^LTtSt). d 

0'?xAajj3lffl7-A2 4 a«. x:;&[^. z:)5^\z^m 

X^XWitl^vhCR. B'R^^rSmmU%^m2 3\ZT 

>1 19m4c0j!iaxx-/ hSfG4 JcJS-r^Xi7X'r-> 
V3>ax^yh (EXT) Se^fcttgtJ^f^SJtS 
gffliJ(^»>XA§ttigL-& (0S^it*r) tct)7i7irXpJtg 

[0 0 2 5] c:(0J:3{C«t^£$n^UvXh^^[i^^M 
av'XxA 1 f:::foi^^Ttt, »5XA*-b!y hCRA^i?)^D.a 
fflcD-jxAWS: iftf *::?':>XA8ailltK<»2 llc<±:oT® 
OWL, An.aX5^"->'3 > 1 ic07^</>h:ix-/ h 

(ALIM) 'xjaAf'&o :k^^X. ZLZ.X^m^isb'^n 
fc'i7X/NW*^'^XA*8i^«i«l2 2t::J;088tHL, 7H 
h-i;3>^x-/h (AD) tcMALT7 H t-V3 > 

iiaa^ffi-r- c:c?:)7Ht:— v3>^s!ia<o*^T», "^xa 

WSri':7XAfiSillfia«}2 2tCcfcD^ttlL, i7-g>4/^ 
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=.yh (COL) tCiSiJSLT. d d-C^SJiJT^). 'A^^^ 
7?. -JXAWSU-i^X h^5(jT3.- h (COT) iCJSig 

yh (HP) ■C:^'J'^— i^fflfflSfroT, Xi'X7->x 
3 > • — U •;/ h (EXTCOL) S^hLT. 

->3>:i::iyh (EXT) S^LTMSXt— i'a > l 10 

A«E12&«{«I2 2 tCj;D'^XAW«:*>y h:/U— hO-X-;; 
h (HP) lcjaj||LT5J^XhXi7 7,5l?-v'^-^!lSS:ifi 

u. h (DEV) \zmskLxmiSk9&m 

^miytc'^s 5^.;/ hyu-h:ix-y h (HP) -C7}?Xh 

'<-^'^^ls&^T^v ^-ij>ii'aL-«;; h (cod jc^b 

l/iTi^^bit^. Xi7;?.5^>->3 >JL->;/ h (EXT) 
*:frLTA-tr-;/ i'g > 1 0 tCtSMTS. £<.±<D 

J; p tC LT^)e©MS*^?'i$ tlfcOX/NWSr, ..'^^X/NJS 
2lttt«|2 iTii't/XAA-tr-y hCRtCJRiW-rs. 20 

[0 0 2 6] 'A\z, :!^^m<Dm&Lmm:^m^nm-r^rz 

Ji>©iK^fe«lS3.X5' h (DEV) lC^V»T04*3i.Z^0 

S:3-Xyh (DEV) O^^t8fi£*a^-r^®0*3J;t^¥ 

[0 0 2 7] d OJgifeiaiS^lX y h (DEV) \tm«^5 
0 5£*L, •€-<D*^gBtC«^tti©;^-;/yCPA^iaB$ 
n. ;«jy:^CPOrtfiiJtC«xe>5^vyi' 5 2*ii2@S 
tlTVi^S. Xtf>5^-\'yi' 5 2aS^K«tCj;-:?T'^x 
AW<&ga^»ltL'fc«^ffiTiKlllt-^' 5 4 tCi^TlHlte 30 

iEiii^n-s, mW]=E—:$' 5 4 5 0 <r>!&m 5 0 a 

;l«X7>'U>^^*^^?a:-5#P*Ki(j«^5 8*3J;(y^#^ 
;tf'f H 6 0 tig-^^tlTliS, mWi=^—^ 5 4 ©fiiJBIC 
ttfci:^«X7^>U;^»! (SUS) j5>€);icS®tRO!^rai 
-J^^y h 6 2A<?Jl9'Wtt^n. 77>v'm^5 6 «. 
CKDJ^^v-V-iry h 6 2<D±^g6S:®'5<fc5{C5{0f*tt 

[0 0 2 8] 7 7 >-JWM 5 6 ©T« 40 

•;/ ^ 5 2 ti'i7XAJSill«i«} 2 2 i wrBlTC'XAWroS 

5 4*5j;UJ7>t:>5^^-;/^' 5 2 Sr±:&'s}f% Jitf -5 d t 
-Qy'7>'JW^^ 6<OT^*ie(*:5 0©Jic«5 0 aA^^ 

[0 0 2 9] ^<>:/CProjKS6ICtt. ■€-O't'*^0OS5 

smee 6*<jS«i$n-cti-5. -e-Lx. *f^e6 4d^^ so 
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■6. nt*J. iK(lfeJttil:iX y h (DEV) <Di[«i: 5 0 ©fill] 
SgtCfi. >i7XAfiJJ^4'a5«4 8 7l<gAT-5Zi46CpnBn 7 0 

[0 0 3 0] ;^->'yCPCO±:&lc«. 0:r./\W(D^miz 
iS»«t*ttlt&-r-2)fc46<03S«([M«t$&>'X;U8 1 iKilfe 

m<Dox.;\w\zm7i<.<Dj^'Drji7i<.?f:m¥m^mi^-t^rzit> 

(07K*»cr*«S«tiiS>'XJl'8 4t. zK*i5fei*jat*#^J&»o 

mt.<DN\-c^m-s!m\zm<if'bnxi'^i>. -^-lt. j^fifeM 

^l^/X}U8 1 «a^Mtt$SiBS8 2 ^riTM^T^^SI^j^^t 

iii&S68 3lcg5i^^nT*5t), *3feifci^iK#feJ&yXJl/8 4 

«*?^ifci^SS«*$SS5'g 8 5^^bT*»J5fe^#SS«$ggP8 
6 IC^^S nT*5 0 , }SSiJ«*if& / X^P 8 7 tt^J?iJ«*Sffi 

[0 0 3 1] mmmmi^yX)U8 ntf^Koyxji'T.^ 
^>7-h.Q i(r>9ci^mzmm'^m\zmK)mir^nxii 

T- A 9 2 (o$fe!Sggeic«fljiPitgdt 0 e.nr *5 0 , 

JKfiim*&>'X;P8 7tt^3 0yXJPJ^ + ir>T— A9 3 

<D9i.mzm^'^m\z^Ki^»<hnx^^^, -s-bT, citi 

Smi, B2. »3«yX;l'X4^-f >7-A9 1. 9 
2, 9 3li, -€-tl-?:*n. M^S OOJS«5 0 a<D±tY 

5^iS){;it(ioTii!(ia^nfc;i/-i' HU-Jl'9 4±A^e)Sii::& 
[6] (cjgi;:, 'f H 9 4 ±*7K¥^»'5Itt3^i:m 1 © 
fiit^JtSS** 9 5 . B2«)Sil.3^1#S5*r9 6:feJ;I/JS3 
OSit^3#SCtt9 7©±fflg6{clti3#tt^nT*3t3, ^ 
«i}K«if&/XJi/8 1, 7K»«fej^iK«it&yX;U8 4. *3J; 

ijfjiK^m^&/x;i/8 ^2, bsws 

i£3£ltS6*J 9 5 . 9 6. 9 7 i:i:fctr05^b;iil/iYfi^ 
tc J: ^ T Y;&i63 » T«H6-r 5 J: 5 1 o T 
Sfc, mi, ^2, m 3 ©SitS^^gB*^ 9 5 . 9 
6, 9 7tt0^b;^t^»Z$ftS8Wi««}»CJ:-DTZ:^[fiHcef 
E&BlfiBtXCoT*5 0. y X;P 8 1, TK^Jfet^ 

i^^^ij&yxjus 4. miXS^mm^m^X)VB7\t.. 

■r Sfiii^^J^gB** ©^1!HC ± o T X A W IC jfi^ b qt 

{c;^j:oTt^'5. tm. ^^fK#ti^vX;U8 Hi. yx;p 
^«8SC9 8ir^ffil^rn-s<fc'5fr;^f3T*3 0. c:©yXJP 

9 8 »cttiK^&«l«^&y x;p s 1 ^m^r^y X)v 

[0 0 3.2] ±.Um.m&.^myX)V8 l\t.. :^R«^&?iC 
b-E-©g*:?^|Sl$*¥»CbTgBa$n, TBtcffiecwqt 
UlOS:WbT*3 0. l>ttllSn?tJS{|tiSd<^{*ibT»tR 

tt, ■5xAW©±;^»;:'£iET-2)^^iiS«^iayXJl/8 1 
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[0 0 3 3] ±tB*»«cifvjK{l^ite/X;U8 4fecfc 

D^JK^pJfltjSg y xju 8 7 «x h h y ^ nx 

C7 X AW± (cg^Sft ^? nx "i? X AW± o^^^ffty 5^ - > 

fi)c3n/!:Ui^xhi8i«c*^j5feji^?K*««SLxife}9^L> m 

LX7K^ift;ti^?S$:®tfer -So 
CO 0 3 41 3^«iSS#feJfSSB8 3. 7K*i5feJl^ji£#t«&gB 8 6 

^^\zu^xi^^. 

[0 0 3 5] ;k\z. z.(D^v\zm^^nrc^mis^m::L- 
yh (DEV) \z:^\ir^m^mm(Dmi^t:m6<Di:mm 

i^zXAWS. i'>XASaill««2 2JC«fcoX^«fcj5!iaii. 
x>y|> (DEV) \^(DtiyZf CP (DM ±^XMj^L. X 
t:>5"^ 47 5 2 $#|^iKlfi«jK 5 8 JCckoX±#S'tir 
^c:i:Jc<fcOXfcf>5F-^u/47 5 Z^lzM^&M-^it^ 
(ST 1) • 

[0 0 3 6] ^mm^f^/XJlS 1 $:»^XAW 

(Dmi^^±:^\z^W3^'tt. z,(Dm.ifkmm^yxjvs I 

f)^^mmi&^^^\Zt±lti:^i±t^f)^^. ^XAWS:l/2 

^JK#^SSyx;u8 1 ^:tf-f Hu— 4tcieoX'i7XA 

(a) tC^-TckplC. fisJAfril. 2mm<Dm 

i^(Dm^m/'^\^j\^i 0 i^m&'t^ (ST 2) o c<Dcfc 

5Jcbxa^flSAH;H 0 1 Sr'^XAWitC^^^f-d:^ 
diifCiOi^^^iifT^-ti:^ (ST 3) p C<DJ:p{CiK 
^A^iiff LX(.^'2)Pa. S7C0 (b) \Z7^^J;:o\z. m», 
mm^yX)i^8 1 ^^^ffiB9 8 \z^$h^'^. 

j£«jf&yx;P8 4S:C7XAw<os«*^±:»ics^i!i;^?it 

^ (ST4) o 
[0 0 3 7] Hff^PSfeliSm, xev^i-yi^ 5 2S:Efr 

^ iHl G iiS^ X [Eie ^ -tt^dttCctO^i' x;\ W)6^ ^ 

sssriio^o (ST 5) . ^tiiimtmmz. mKo 

(c) IztkTJ:'?!::. C^XAW^rR^^c^lHlteJSgXlHlte 
$-li:;i7&^e>7K»ifei^?Stt«&yX;U8 4*^^)C7XAW±o 

V^gft-r (ST 6) o 
[0 0 3 8] CCO^oUm^nmo)'^. mi<0 (d) 
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^?V^J0(^JS:{i^$&*r^ (ST7) . CinJlctO, Ui^Tsh 

)KI±co*li^ifcT9vJK*5«tU^?Ji®LXOi^Sfieffico>cffi^ 

±.tmM\zm.t>ntz^i&iiu^. ui^^ mm^^k^r^ 

BRtctt. «$&4'<^-gecoi«Rfl'5'XA;^^f?±bX(.^Xt.<fc 
[0 0 3 9] c:c^J:'5lcLX'?xyNW(7)l/i^7. hJKOTk 

^mt^m^±$mm\zmmLrcm. ^^xAwsrisaixiHi 

te^-ti-. »:7XAW±Jr?^^?-r'5lK^J^ig0^oX'i7XA 

WSr«:jl*;$ii-'6 (ST8) o iiniCckt), -ffico^^fia 
[0 0 4 0] Z:(D^O\Z. :^mmJ&t&\Z^^^X\,t. 

XSj^7^lC'i7X/NW±<7)l/vX hM^TK^^Jfei^JSX^fe 

5Sj<^«/^t"'5)Ox. mm^t}(D:k^^^7K^m^m^^. ck 

\zW7s vn^—y\zmt'^n^'^sti'^f\\'^<'t^z.tL 

'?x/\W<7)lHltelcit)^i:5iS'L^:^lcJ;oXU 

7i(^jh^»m^t(Di&m\zm^^n. viyTsVm^-xD 

^<Df^(Olim 1 0 3 i:<^a«SA 0*60' £t±120'' 
«F^L<ti7 0^ £t±l 2 0^ *«<i:;it'5ck'5tC 
■rn«> ?S?PJO^ffi5I:^)J?^a«>X/jN$V^t>Oi:?iJ:0, U 

40 IxvX h*^»b/cJ:</ifc(^€:ffl<'^^<30X. 

[0 0 4 1] .hci^x. ^^^Q\t.%mzn9-y^n 
9-yh<Df^\zmtm^'t^^^xm'^^n^ti'^. z. 

CO ct 3 feJK a»J t L X»^14<7)iS 0^ CD ^ Sffl b fcS^ J:: 
ttSflS^^^SiEjiiByje-r^eitfiHiSXSSp ccoJ:^ 

i^cS'&tCtt, ±iaST8 7!/^i^TL/:!:^. /^5'->t/^5^ 

- > t coral (c»e** Anxs^teft srasjt-r ^ c t jzct o 

50 mi:fl£?fiJ<0llffi3I:^<htCcfc'pXft^^?n, ^(O-p'&coa 



II 

[0 0 4 21 CCTffll.^^?fi9J<hUT«, US^T^hSTfiS 

<W L t< ^ t> <D T & n 1* t c fS 3£ ^ n ^ T ^ :d ^ 

f^v^-tf> (HMDS) cD{j^;ti:< ihfc laSrJfiiJCfflVi 
[0 0 4 4] ^KOS-g-JC. iJ'SilfiliR*— JS^aicT'Sm 

[0 0 4 5] h'^^hj±.%^mm^\^x\t^mmmj.9V'x^ 

<. 0. 5-'2 %<Ot>CDj(>^«J: Oiff SH^^o 

[0 0 4 6] i^%^m^^^nm\^rc'mmzr:>\,^ 

^L, cniCO. 2 Mmi|@-lrS$ 7. 0 /xmO^^KcO/t 
1. 1 &S2P«i:LT-0. 1 (1. 0) . -0. 2 

(0. 9) xn-Dtco m^\z^'r^o\Zs 
mmt^y 7:)i^^^i^->:^\^tmm\z7s^^>i.ui)^^ 

^ff\z7.^^>Lrj.f)^^m».m^mf^i^xm^iytch<o 
<Dmyi\zr::>\^^x. mmm/'^]^)i^^mi^mm±^'^xm 
mmm^n-ofc^s m^m^xskTomm^n-Dt:!. 

[0 0 4 7] ^7X/N^lpIte$-frTl/vX hm±cr) 

\Z. ':>XA<7)IsIteiiS€:SWl 2 0 0 r pmt::bT5# 
Fp^Jfci^^, 5 0 0 r prntCiSiSLTl omBl^^i^fZo 
'A^^X. »5XA<?DlHieS:<9±Sitfc2KSiTA< Hd:7;1/ 

;tDX-^;i/ (HFE) J^mm (:^^)W\—yjU:tn-f 

S&L, m^^XO^L/S^S 0 0 r pmTl OMB^Isllto^'tt 
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X/N^ 2 0 0 0 r pmT 1 5 S^FifllHl^E^-ltTWiffl^JfiJS: 
ISOWO, •:7XAS:«;®$ii:fc, 
[0 0 4 8] Jt^CD^i?), IWUXtcUTi^TKifer?^* 

I3'>'XA$:2 0 0 0 r p m-C 1 5#PifllHie^-ttTee7KS: 
H 0 ^ o t> <D 2pe L fc. 
[0 0 4 9] C:n^»i?X/\(z:fc(.^T> EI10{C7n"r+^ 
10 :S^rS);Bct0^i7P;^;&f^CD2 HiCD^J^ (V3 :y h) Jco 

(SEM) ¥K(cTli^U;^c. ^sxg-/ htt^iiifem*^ 

m\Z/^i^->mtlf)^W&T^i^^^:^^'S:l. Qm&l^t^. 

j*i.fc«^t;:«. i^7i<.^w^\zmK)mo^m\^rcm^\z 
20 j^i^bfco c cock's tc. ^mm<Dii}}mf)^^^\z^y)mm 
' [0 0 5 0] Jij^bfccfc^jc. ^nmzvv7.v^mm 

'Uo^hi^X^^. #tc*^iftT^?K^O t>JtS;^^S5(/^«^ 

[0 0 5 1] ^ 1 2 (c^-rJ:'5{::, **y7^C POJiEeCfC 

3<h»C:»lSbT:feO. fiSS= 1 1 1 tclg^t e>nfcA;i/y 1 
1 2:fecfci;E® 1 1 3{C^tten/cAJl/y 1 1 4$:ggifl 

Tl^^. *a/§»JlHliR^« 1 3 0tt. ifcj^g^?£6H«l 1 
3<h, Cl(Dtfc#Sf?£iES^l I 3j&tgfi!$n^«K5'>i7 
1 1 5 bT43 0> ^ICO + PpI^^ >i7 1 1 5 rttCzK^ 

40 ^^J 1 1 8 t LT7KIS?fe#f£ 1 1 7 J: D fctfcM*^:^^ 
t><0, «?»J>e«HFE*^ffl"r^<7)-e, TK^ifcJI^SKl 1 7 
^^±:fiF, *«iS»Jl 1 %i^'^-^-}j\zU^^o\z^fA9>Cf 

1 1 5rtT5j^si-r-5o sfc. ^mmmwm^x 3 0 

^f^i^yO 1 1 5(^iSE^fBtcSgjS^^nS:*^^SiJlsIiR 
BESl 1 9*=&bT43 0. CKOWffi^ffJlHliRBEei 1 9 
Ji, J£SPJfltS&ffiS8 8Hg^«^^ftlT«/^^. ^^iSffJUIiR 
1 9»Ctt, >P>y 1 2 0. y'^;!/^^ 1 2 1*5^:1)^ 

2 2?0t:rt^ffi$nT*5D. 3l^>yi 2 OOlgaft:^; 
\Z^r>X^X^9>^ 1 1 5){>^^JS»]«*&B2«8 8H^« 
50 \ 1 8 «:i3loTSfiJffl^0^C<k/^^*I?#^o 
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4>fm^'>i7i 1 5co«cD±acfc«. 7k?siJt«v}K [02] 0 1 icjjs-ruv'x hM^^«iSaiE>':^xAS7K 

-f >t UTX«©JS8«?5'f >tcflE-rc i:*iBTffi tilt's. TWEE. 

[0 0 5 2] &.±<o^z>um^\z^tn:£, A^j^^i^mt [04] :^^mf)mm^rL^m^9&m::i--y\'(D±i^m 

Ctii^-pjmttS.^, [0 6] *^Hj<^»-|^J(SJ^^f'*3Vt-5S^M?i;&fe®I 

[0 0 5 3] ite*3. *«^jW<i:bTHMDS®J;plC^ g^S^-f^ D-5^-V- h. 

[0 0 5 4] tm. ^^mit±tE^m<Dmm\zfSi^^n [09] *^?^w^^*^-r*«^tc*5tt-5/'«:5'->tii 

X</N£I51feSii:fcd^ s2-f bt>'?XAS:|5Ig$-&-5iiJS [01 1] *^§^O3am*^m^«i^»S:S^t'0. 

±|3lliS}^ffiT«*%BJ$i|£^#:':7X [012] 04«5j;C;f0 5 JC^TiSlfeiaiSiXy htc^ 

(LCD) lt&<DS«WiKlife«aStCfeigfflr-5 [*9F#«)liil«] 

c:i:*^-C€r-5. 5 1 Xtr>'9'-vyi' 

[0 0 5 5] . 30 8 1 ^^fejSfl^if&y XJU. 

[^B^rojam] Jet±iJiBJLfcJ:-5fC. 8 3 ia»S£«»SgB 

*?S»c#SS*<«ffi3i:'3*M^$ i/i}K^J(::«^Sn, SI 0 ^ 8 7 jgJPJttSg y XJP 

<-r^ci:ii^xt^. b;/t*i-pT. L'v'x 130 ^mmM^iRmm 

tL^tsfm-r^^tii^x^^, aijpjtbru'vx h dev ^mmm::i.-yh 

40 
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